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Motivation

Topics
* properties of the Quark-Gluon Plasma (QGP) at RHIC

e Interactions of heavy quarks with QCD matter

Heavy quarks (c, b)
 produced in initial hard processes (due to large masses)
 probe the strongly interacting QGP
* modified spectrum: mechanism of energy loss

« collective flow: sensitive to dynamics, thermalization
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The STAR detector

EEMC  Magnet MTD BEMC  TPC TOF

1 TS

VPD

VPD:
minimum bias trigger

TPC:
particle identification
via dE/dx, tracking

TOF:
particle identification

BEMC:
high p. trigger
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Measurement of charm quarks

™~ _

& Indirect measurements through semileptonic decay
+ easy to trigger (hight p, electrons)
+ higher branching ratio

- no direct access to parent hadron kinematics
\_ contribution from both charm and bottom hadron decays

-

* Direct open charm reconstruction K- .
+ direct access to parent hadron kinematics m
- smaller branching ratio
- large combinatorial background (without m
vertex detector)
Do
D*+
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Particle identification
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D% reconstruction in Au+Au

Phys. Rev. Lett. 113, 142301 (2014)
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Counts

Counts

D* reconstruction in p+p

2500

2000

1500

1000

500

2000
1800
1600
1400
1200
1000
800
600
400
200

M(Kn) (GeV/c?)

M(Knr)-M(Kr) (GeV/c?)

D meson measurements at STAR, Pavol Federi¢

Phys. Rev. D 86, 072013 : / . . K ?
“aha — wrong sign right sign m
p+p, Vs = 200 GeV awWW“W*
- i T l — - - +
+r- +47+ m
W”W K = KTt «
- g,;ﬂi' | L ) Do
. w —}— right sign | —
,fx ------ wrong sign \ D™ /
]
K — sideband
A
012 0145 015 0155 016 0165 6001 ‘7 | | | ]
M(Krr)-M(Kr) (GeV/c?) p+p\s =500 GeV - right sign
- 500~ E; > 4.2 GeV - wrong sign .
) Phys. izev. D 86, 072013 B3] 0° candidates | |
L P, Vs = 200 GeV N sideband 400 ||I — side band |
- ity g 00 ! e
3 DY, O g
: s N AR
SRS ; ! e 1
- s ey 200~ " W&-ﬁtm_ R I
5 S Wi
- '{‘,‘4’3’" 100 xﬁ.ﬂ*’liﬁ ' -
3 S N STAR preliminary
i \ ":‘Og':" \ "1“ | | | | |
7 175 18 18 19 195 2 205 0.14 0.145 0.15 0.155 0.16 0.165



oduction cross section in p+p
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D% production in 200 GeV Au+Au
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D° suppression in 200 GeV Au+Au
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» p+p baseline from Levy fit to Run
09 data

« strong suppression in central
collisions at p,. > 2GeV/c

‘ similar suppression to pions ‘

o enhancementat 1 <p <2 GeV/c

p —_ 1 dN/dy™
M (Nw) dNIdy™

R,=1 indicates no

modification of the production
in the medium.

10



D° suppression
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Understanding from models:

« The enhancement is
consistent with models that
include charm-light quark
coalescence

» The suppression is
consistent with strong charm-
medium interaction

 Cold Nuclear Matter effects
might be important
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D°in 193 GeV U+U
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U+U collisions reach ~20% higher

Bjorken energy density than Au+Au:

Phys. Rev. C 84 054907
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Heavy Flavor Tracker (HFT)
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Summary

« Charm quark production cross-section in p+p collisions is consistent with
PQCD predictions

- Total D° cross-section follows N, scaling confirming that charm is mostly
produced in initial hard processes

« D% enhancement in central Au+Au collisions around 1.5 GeV/c suggests
production via charm-light quark coalescence

« Strong suppression of D° production above 3 GeV/c in central Au+Au
collisions indicates strong charm-medium interaction

e U+U measurements show similar suppression pattern to Au+Au
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Models for R,,
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